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Abstract — We consider a system of differential equations
with delayed argument, which describes the interaction
between predator and prey populations. We consider questions
of stability of equilibrium points and study asymptotic
properties of solutions. We describe sets of initial vector-
functions, for which solutions stabilize at infinity. We establish
estimates of solutions characterizing the rate of stabilization.
The results are obtained using modified Lyapunov—Krasovskii
functionals.
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We consider a system of delay differential equations
describing the interaction between predator and prey
populations [1]:

x'(1) = x(t)(r — ax(t) — bz(1)),
y'(t) = kbx(t — 9)z(t — 9) — (D+p)y(1),
z'(t) = Dy(t) — vz(1),
where x(?) is the density of prey at time ¢, y(z) is the
density of immature predator at time ¢, z(z) is the density of

mature predator at time ¢, » > 0 is the intrinsic growth rate of
prey, x> 0 is the death rate of immature predator and v> 0
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is the death rate of mature predator, constant k£ > 0 denotes
the coefficient in conversing prey into new immature
predator, constant 7> () denotes the time delay due to
gestation of mature predator, constant D > () denotes the rate
of immature predator becoming mature predator. The system
originates from predator-prey model of Lotka—Volterra type.

We consider questions of stability of equilibrium points
and study asymptotic properties of solutions to this system.
We describe sets of initial vector-functions, for which
solutions stabilize at infinity. We establish estimates of
solutions characterizing the rate of stabilization. The results
are obtained wusing modified Lyapunov—Krasovskii
functionals [2].
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